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(54) Title: CELL EXTRACT FOR CELL-FREE PROTEIN SYNTHESIS AND PROCESS FOR PRODUCING THE SAME 
(54) |£BJCD«ffc: SftfflflS* R^j£ffl*fflJI&» fcB&, Stf* 

(57) Abstract: It is intended to provide a method of preparing a high-performance cell extract for a cell-free protein synthesis 
reaction which comprises eliminating a low-molecular weight substance having an activity of inhibiting the protein synthesis from 
a cell extract having a cell-free protein synthesis activity by dialysis, gel-filtration, ultrafiltration or the like; and a readymade cell 
extract for cell-free protein synthesis using the same. By effecting the elimination of the low-molecular weight substance inhibiting 
the protein synthesis in the co-existence of ATP, GTP or an amino acid, the formation of insoluble substances can be prevented and 
thus the cell extract can be stabilized. 
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mm&fox^Zo mmmmz&tfzmwii&mn in vivo ^ ^n?^-?, 1 

SWlm 1 >9ffc/z gMf+/t gt4tt0 1/l 00)5^1/1000 

&3\%iktfj;^xmmir%^bte&m^%^b&mbfrteisX^z>(M a din, 

15 K. et a 1 ., Proc. Natl. Acad. Sci. USA, 97, 55 
9-5 6 4 (2 0 0 0)) o ^LT N b V ^Sttft b#^Sff 

. ^>-^^K^#t4^|g#i-^ £M-&5^i:£:MEL7c (Ma din, K. 
et a 1 . , Proc. Natl. Acad. Sci. USA, 97, 5 5 9 — 
20 564 (2 0 0 0), #Hfl 2000-236896 0 

£bTWc 0 ^©fc*«ttffi^^^^^=¥--^^tPt«f»^ «#t^^b 
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15 i^il 2, 0 0 0~1 4, 0 0 0 ? )V V >U^(Dn^^^— £fflV\ 
20 t> ^^^°^«^^tt«ii$^-CV^7^ 0 ^7trtL^r- 8 0°C^ 

^mmn^nb(D^a^m^^xm^Mifbtiti-h(Dxh^ 0 

25 (1) ^^^IMSt^fU Ji.o^T-O^^^R^PJ.«W^« 

(2) i&ft^cDf^^tw&mmm'wmdK »^H2, ooo~i4, o 
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-Lib (i) mm^mm^mm, 

(3) <D*^?W&&.W&Qo9t'&& : PMi 4, ooo^h^W 

^^IMPlt#)I-efc5^ iilS (1) IE*^)«ttW?^ 
5 (4) ^tt^KSr^K^^^^V^IB (1) ~ (3) m^^l^lE** 

(5) mm^mm&^^m&t&fcw^fc%^t%m i ikt~rz ) ±m u) ~ (4) 

(7) &ft*<D#l/s*#W.&jmmWifi, 2, 0 0 0-1 4, 0 

_hfB (6) fBifc^&U 
( 8 ) ffi^©^ «^ia***C*^^* 1 4, 0 0 0 f> >SXT<D? 

15 ±ia (6) mm<D^m, 

(9) MttW^nA^^ttj^-efc^r i:Sr#«i:"t-«±:|B (6) ~ (8) 

5 iilB (6) ~ (9) (DV^^I^^IB^O^. 
20 (11) 9 l"^St£jfcffl*WW©*Bfc& S N i: fcBfcM^/l"?— V lsWtft& 

m&^tf^Wi*x*ftt>ti%^k%mmkir&±.§& (6).-~ do) (D^-rtifri 
mz>&M(Dmft%^fcMm i P-vftt>thz>z. k&mmk-tz±m (6) ~ (id 

25 (DV^-f^lrI^fa*©^^ 

(13) ^^^K^^^^^-^, M«^^^K^^^tTV^#S 

mm^m^^®btix^%~k%mmk-r&±m (12) ib«(d^ n 
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(14) _tffi (6) ~ (13) <D^-fM^l^Kmm<0^m^X^XW&^tlft 

(15) _hfB (1) ~ (5) s *3«tt^ (14) <D\,^iTM>l&fc%dM<Dfflfaitomifc 
5 (16) ^fc<£fcJbfB (1) ~ (5), *5j;tf (14) (Z)V^-f^Hl^lB«<Z) 

(17) _LfB (15) ^|B«^fe*fcfi_L|B (16) fc:SB*fc©<¥ 5/ f 

10 Hffi©ffi¥.J&»W 

Bui, ^ ^ ^Kfi mm<D mm £ s ^m^mm <o t , atp^s* 

g] 3 ATP <D##ftT> *fctt#^TT«JT^fToT#fe^fc||5M|tl{±5M 

20 m5« s mm^Mik(D^mkmw.^<vWiWi&ft (rna) <D^&t, wmtm 

&7jkirmx%>%a 
25 #t#t£«r^-t-0-C*>3 o 
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5 (i) 

10 i(Z?f|i3ffi^^$5^ N ffcftilRftas KS^^S^s T^/m, a^*;V4?— Us 

20 Pratt, J.M. et a 1 . , Transcription and Tr 
anslation,Hames, 179 — 209, B.D.&Higgins, 
S. J., eds, IRL Press, Oxford. (1984) ^fBgcO^ic 



mm^mm^m-mt^xn, xmw&M<Dh(D^ e. com s3o e 

25 xtract sy s t em. (Pr ome gaffiS) ^RTS 500 Rap 
id Translation S y s t e m(R o c h e|il)f 
ty^^m%tfcik%it&M(D-k(Dfe~R abbit Reticulocyte L y 



6 



WO 03/064672 



PCT/JP03/00975 



sate System (Promeg sl#M) ^> £ bi'aA^Efft*©!) 
©iiPROTEIOS™ (TOYOBOlil) t$&m?bfrZo 1« 

^ ^ s =i-^(d^^|4<^*#>0^^7)W* bV\ ^W<^«ttffl^£: b 

3 A=¥fl3^ttft^»f1^££ LT{1 N Mx.fc£j ohnston, F. B. et 
a 1 . , Nature, 17 9, 160-161 (1957), fc^V^iE r i c 
k s o n , A. H. et a 1 . , (l 996)Meth. In Enzymol., 

9 6, 3 8 - 5 om\zmM<DjTm%m^&~ t&x%z&, ut\z& h\zmm\z. 
io mm-tZo 

^<Di$ft%x»%%t£rtm£^x&<^b7!)m-£^v\ sis, mmm^m 

mmm^(omm-±, mmte&onwmw&m^xn? t&x% z>&< t°>^ 
20 /k ^^—^^m(Dm»m^^xm^ti^M^^^^^(Dmwmm^m^^ 

* b < J«*:S § 2 mm^To^:^ $ ^^#i-5 0 * mm^^Xft 5 

bv\ 

0. 5mm~2. Omm, &IL<tt0. 7 mm— 1 . 4 mm<DfRJH5^B^-£r$t 
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f 10 °C&,T, 0 * b < 4 *CETnz:?MsP bfc** % b < te^ffii&t* 

5 £ "C^i" S r 0* bV v bT tt v *1/&.<D % <D& 

15 te N Mx.lt &&%:i><DkVXs ^r^-y^^^mm-^X^^V yi? (B 
rij) N (Triton), ; s> h (N o n i d e t ) P40, V 

-T — ^ (Tw e e n) «*0i|^£;ft5„ &7>^?t>, S ~f y h (N o n i d e t ) 
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N-2-t FP^^f^t^y^y-N' — 2—^# l/^JV-fcl/W. (HEPE 

s) -koh. mmxvvj*. mm^y^z/v^. LWT^;m&£.x$/-£fcn 

5 v 5 ^;*-;* W b — Patterson h <£>^?£;£r— §|5B« bfc 

(HEP E S -KOH N ]} ?J» S g^H^r^f tft*/^v")A, 

io ;MJ;v\ ." 

15 LTs loans' h/^T> ftL<li5 5!iy *B 

bv\ 

^ ( ; #gt 2002-0231 3 9) bV\ £ X\ rm&&ftfeWmz& 
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0 0 0 r pm^_h. 0* b< Ii5 00 0 r pmKltfc^ il^ 3 0 0 0 

0 r pm£TK ^*b< I42 5 00 0 r pmKTTffcS. ^^<D®^B#^^ 

So 

r (D «t 5 ^ff«fc^$H- «fc <9 JBS^SrJHB^Mt;**-* - £ ^ Jt Q > E*<^IB«C 
^ ( ^3A^K^^ittl^^M3t^fe^v^b^S l b^ (Mx.f^N hepes-ko 

0*L< ter© J: 5 ^LT#btt7c«ttttJ^^ RNa-s ejgtt*5J:tr*^ 
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-7 r $ — if ffi&&mnb xi&M £ tift t> <o -x* h 3 c 

£ LTfi, MA<^f£t£ofc;5«:^^ 

ii^O. I~lv^^t3^^^ iftKttO. 2-0. 5^-fytM — 

10 xl/imtl)§ri^^ 0. 2 O^-f^ny — y — (D7^;V$— (#iJ;ifcfS a 
r t o r i u sI©Mi n i s a r t ™^) SrfflV^ 0#SJ§&^|&*^ t> W$J"t? 

^(D, mRNA, tRNA; S3lR^ P tJ? y — A^fKffi Lt^O 
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^1 2, ooo~i4, o o o ^ h yS*©S4"fe;vn-^0|^v^3<iffc 

5 ft#:^^f^^T-* 5 0,0 0 0 — 1 4, 0 00 ?iV y y^T> 

W^^v^55SOTf £ Ltliv 5 o, ooo~i2, oooy;H^y®» 

Tfi^-TS t><Z>7^Sf b*L5, ^f*^I^f»^T-*l 2, 0 0 0-1 4, 0 
0 0 ^Vl^ b l/CD^^ziVvi—^m (Viskase Sales, Chicag 
ol) £»^*5 0,0 0 Q(D^^ h?/7$T 6 (SPECTRUM L 
20 ABOTRATOR I ES INC., CA.USAl) t<ffll/^H5„ 

m%f%n 5 u#r^«s 3 0 2 4 wm&mmj^ uv\ 

(2) ^f»KO^|3J.# (»tttB«<Z)^^) 

12 



WO 03/064672 



PCT/JP03/00975 



nmfoftM^ZMm, l o , o o o ~ 8 o , ooox g ; 0tL<tt3O, 
O O O X g fSS> 5-60 L<»20 ^rae^wJiiL^KiJc «t o -ctfe 

5 jWiSttW»t0^^b©*fr»3te*jfei:bTW:, _h1B (.1) iwfB*bfc{S^^ 

fc&mt Lttt, ATP«t<^btl5„ ^fc, 0£b<« N ATPtG 
TP, ^WtKSATP, GTP, *5«fct*2 0SI©7 5 y BfeSr 
10 Fp-efT5' 0 ' 

ft&ftm isfrixh m^m bv^5£<fb&#tfs$^ £ tts © -e £ >9 0* b v\ r©r 
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m< feit^jlDf^^^^ ATP^LXttl 0 0 ix M~ 0 . 5mM, GTPI42 
5 /iM~ 1 mM, 2 0SI©7^;ii bt fi^rtl-^tL 2 5 /iM~5mMiJ)DL 

25 i&ft^&mmmm<Dm^n%n<>xh j^u ss«^sr»Lfc«tt 
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tiK mzi&U, L < t±— 2 o °C^T, iD^U<li-80 °C^T-r?f*.# b 

m-t s f£ ft t * ^ ^ «^ & mrn-t z>^t& nm t & s » -e <t t> m & tt-e 
(3) mmm*^?n&& 

^vy^^ (Pratt, J.M. et a 1 . , Transcription a 
nd Translation, Hames, 179 — 209, B. D. &H i 
g g i n s , S . J., eds, IRL Press, Oxford (1984)) 

m^Rmm^w^i-^mm^Mmm^^^^m^-^^^is p i r i n ,A. 

S. et a 1 Science, 242, 1162-1164 (1988)), 
8*fifc (*)m. $5-2 l|H0^^^#s WID6), <5 V ^ f^MJPfe (WO 
20 0 0/6 8 4 1 2) ^mfbtvZo £ fei-fi, ^tScSJ&^-s ^M69RNA N 

5^ (4« 2000-33367 3<£# : OT^S: r^jjgy^^ifi^j 

_hia (i) \z.m&<D7u>y~mz£y)^j**m£&mn&mMLit® 
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lt^^^— h-tzztonzx v ft *> z.k&-v$z>a *&*?m&*tomm&m 

5 V^fc:t§-a\_L!3:7 0 ^'-1' >-^r^-<— b 1 0 — 4 0°CX5~1 O^K^^a^- 
b {41^ Z < 1 0 — 4 O °C S 0* L < 1 8 - 3 0 °C. £ b 1-0* KI120-2 

m—it^M : Sff^y^l 2, OOOf) ^ a*f^»^-^ (H3fel«l± 
15 I: 12, OO'Of) ^flfb^Sc ^WJ^tts 10, OOO^Vf ^£/._h<£># 
^aSI^^^Sfc^asfflv^&ftStf^ 12, 0 0 0 b VSg<£5H : •*P&?i ! • 
^^TjilSiiR^S^ ^^^K^tttB^^ffiV^cm^^Tfijl^l 0- 
4 0°C N 0*L<«:1 8-3 0°C N $ 6>^0* b<tt2 0-2 6 "CXI 0^-1 
2 BHUf?? ^4:^*5. 
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fijttt. ^©iffiffiiiaotfftts. ^^RjSfi^t^frTt, 
mm%m^fz.^fc&^xfe 10^40^% 0^u<«i 8~3 o°c. 
ttw^&jBv'vs.ii^vSJESi&ftfsa 0-3 7°c^jiii-^fcs 0 

v-3||«^)iajl^^J;6* 0 y y^y-^ftff (Proc. Natl. Aca 
d . Sci. USA., 9 7, 559-564 (2000)) \ZL£.K> HfiRtZ £. £: 

25 ^^jso#ih bfc_hfBs^^*s ^«>±iBa*fife^reii©^*f^s t mm 
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m&mwz.mz.&^Tn 2 6 °cxm 1 mm - £ it^^ii** t> 5s*t-©^»* u 

75 ;M<d?^;*?W.^ (dm*) sds- 
^ur^y /wr 5 K^/MtSL8c»fc J: s i^v^yyryb ( c 

B B) JCiSJte^ ^f7^^7 7^-i (E n d o, Y. e t a 1 . , J . 
Biotech., 2 5, 221 — 230 (l992);Proc. Natl. A 
10 cad. Sci. USA., 9 7, 5 5 9-5 64 (2000)) f^V>§ii- 

• as-e#£ 0 , ... 

15 

±ib (1). fcsv^tt (2) o<g^^ia*WR©ti^xs N *3«fctflKigfc: 

=.*As*?—m (ATPfcit^GTP) &^&<i:v£^> mmmfe^/ 
t45r5y», mjzijp^., #®>f^-^ nffft^ atps^ m 
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m^mmmmmn, tRNA, ^v^^^v^—/^ 3', 5' - c 
amp, mw&L* ^mnm<D^-h(Di-D^x±.^^b\^^fh^> a ^m-^mmt 

bTtt> AT P t LTtt 1 0 0 /zM~0 . 5 mM N GTPtt2 5/jM~lmM, 
2 OtI©7^;tt LTf«3VetL2 5 MM~5mM^ffl bV\ 

irbT_h1B (1) ^fEmLfc^W^y-fe^ct^^bfc^A^K^ttJ^Srffl 

(5) f$H, *5i^^ h 

• -*u ^m^*^, mmm. Aipm mm^mmmmmm, t r n a n 3S5n 

15 $k #!)ifky^'!)3-;K 3', 5' -cAMP N tiCMffl^^ #® 

fcfc^ -LIB©* &5V>fijgbfc/&SH*£T 

OT, ^WSrllJfliM^J:5 *6>^*W^|ftKi-«^ TlB<£»H3iMte#3PJ3 

^lWlOOg ©#J#T^/V- (F r 
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i t s c h %±M :Rotor Speed Mill pulverisett 
e 1 41) fcS&DPU m&Wt8, OOOr p mT?^Srti.fP^*&# tfc c f$T?38 
^flB&^5B£^&-grtflIi# yZ/zL'f-'fXO. 7 — 1. 0,0mm) 

5 -9-^=2. 4:1) SrffiV>^Sl-J:oT N 3S*ffiSr^Ti-«E*Sr^rtp»±lii^ 
h3*feS^31B«J»B LM- 3 0 0 K &43&5g : ^#%h^MM#Bf^ 

mmsmftfr e> ©sat**? £ & nmmyt ^mm-r z> mk, mm% t mmm 
mm^\w,(o-<^ h±^m&m$r& 1000 jsm. 500 otfc/m 2 1 £ 

^b©llMtt^ 50m/^i:Lfc o ^^^fC, *7^n©CC 
D^-f (2 0 4 8®*) MWc 0 

bfc^§l/X/^3 0{|S1 cm^7c«3l/ X/Hit^fc^©) Irffl^T 
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»C36Se»U3te<3&S**t?iJfc^Uyto #^T\ S-fv V (No n i d e t : 

?4 h^?x&m) P4o©o. 5ft%M«t^ m^wtm&wt* 

5 ^L7cKf?Itii^tT2fti©ttffii« (8 0mM HEPES-K 
OH, pH7. 8 N 2 0 0mM»!J^, lOmMSIv^V^, 8 m 
Mv^ft^ W h*— /K (#0. 6mM<D2 0 ®S<Z) LS7 5 / ^£r»! bT*5V^ 
TticfcV^)) Sr^*., 17— U^i/^l/^^— Sr^V\ 5, 0 00 — 20, OOOr 
pmT*3 0^f^-To3[li(DK^^PI^#^fTofc 0 ^(D^^^-h^b, 

io iijlM^v^c 30, o o o x g N 3 oftwivmfote £ o #bn5is^±*^r • 

15 -©5S^^f)^i:J6M (4 0mM HE.PES-KOH, p H 7 . 

8, 1 OOmMi^U!)^ 5mMttv^v")A N 4mMv ; ft^W b — 
7K#0. 3mM©2 OiiLlT^ / HtS (^^^I©MS^Ct, 

20 -e^^ii^fTofc. #P>tlfc5l^^ fM3 0, 0 0 0 X g N 3 0#55»i>U 
HUfcL7c_b?ftO})ftS£r.A2 6 Onm^g 0~1 50 (A 26 0/A2 8.0=1. 
4~1. 6) irftSJ; 5^SL7£^, TSBcD^WMiS^^ ^^K^S^^ 
fflV^§^T5\ - 8 0°CJ^T^*#L7c o 

25 Offffff 

(i) m$rm\z£z>frm 

MMM l "CUSS Ltc 3A»iHiitt, ^ Ki^Jcfci&^frB^ ( t r 
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5 ^fc D 

#l»Cf±8*fISI&JBV^ 0 ^|lf §lte#B&9^* 5 0, 0 0 007^ 
T6 (SPECTRUM LABORATORIES INC., CA, USA) 

VZWifrhs ATP, GTP, y^^-g-^^V^O (^ti©2/3f©n 

^ ^l£^tttt}« (lUffiM 1 -vmm tfct)©), 3 0mM H E P E S - KO H, p 
H7. 6 N 9 5mM||*!J^ N 2. 6 5mM|||-7^v'^, 2 . 8 5 m 
Mv 5 ^^"^ h v — /K 0. 3 8 0mM^v^ 1 0 0 0 u n i t s /in 
15 1 JJ^^VT— iffi^I (RNa s i n), 1 6 mM^ I/Tfy U 0. 5 

mg/m 1 ^ ur^^^-7--if), tfciffli2i LT, «3fctJ$U 1 . 2mMO 
A T P £r»] bfc t> © ^DIM bfc D 

©*ttSr^«f^HRi: LtitUftos 0#*«r/Hv\ 2 6°C, *fcr±4'C^l 2Bf 
(2) fflfflJR<E>&3£tt©fl¥#f 

(i) ^m^^n^x^^mmm^bi^^tici 2mm^m,n^m v ){^ 

25 U wt^Sr2 0, 00 0X g> 2 0ftm<Dm>bftM&ftitc 0 ic^±fitT 

*9%m&1&V*stimTJ\>'7% >&WMb b7c^7 s> Kifefci 9M5£b 
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fcl§*3rBI lfc^-fa Bio (A) (A TP Mb) tastct 

(B) te»{±}$£2 (ATPW ICiStO-CibS, 
7 "T^tt W# © * W ^ St * * > * • "CiR $^5^77 fi^^ttW^ ft © 

5 El 1 fc^SfrtS «t ATP, gtp, T^yStSr^^J&v^ttJiRi^v^ 

mm^mv, mmMhi 2^m&(DWkm±mtm(D7 7 . 5%-?&ofc 0 ^ 

10 ^fc, ATPSr«SJPL^:ttHiflK2^*3V^Tf±v K^S©{£TTO 

e> -t ©«^jSft w*^*^ ^jg-fb**- s * >^ * K(D#j^fifg < ; i 2 R#ng^ 
19. ATP(Dmm^^m^^<D^^mm^mm<D^m^m^-hn. t«© 

ES * o fc ■£ v ^ x. 6 o 

15 (3) AT P#»©»^J;oT^Cfc^t4^V/N 0 ^^ *3J:t5Rr*te^^ 

If ©#*»?. 

-LIB (2) T\&#LfcWMb fciMttii^^s a*f6l*IW, 
1 2H#P B t !©^©£rSD S/KP V/UT^ Vl?^mn.l!*W3 (SDS-PAGE) 
fcXVftMVs j5"7^!J!Jryb^w (CBB). Ifefe Lfc*£*SrBI 2 

20 -r 0 0cp (a) riawi^ttot^sr^ (b) nmw^mvmm&^n^tim 

^©tttmSSrW^^Ufct^x £fcATP»-tf*ttm$U 3n +*5ttffl«2^ 

wttfct©sr*t. $b^±iB (2) (DmfoftM^kvnbtitcfi-mn, ± 

25 0^e>We>*^i5^ ATP^#6Ti:#$T"eRli§tt^^.^K (-bit) 
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Offl&Vf^'SfWs^ KtfMftSfcfc&ai/Sfc©^ ATP#ftTomia4CB 

iif^t©^^^ii-^v^Ti4, mm^mitWimk 1 o % b y * oniric 

J;oT«tjKlHlIl5tLTSDS-PAGE^*fSrfTofc 0 (El 2 (B)) J; >9 

5 1 2BfTO^^IS c P^^ 4, OOOfuft 

urn L^a«f^MK»f>©^ y/^iift, 8*r«*sM8* i m i mit x> i v g (at 

P#feT) £ 2 3 m g (ATP«T) JtfB (1) -Cfro&j8tffte:.fco 

_L|B (2) iJl|B«ib^:a*fS:0, 2 S 4, 6, 1 2 BSMfflfrofca A^K^ttffl 

20 O^feOT^ (En d o, Y. et a 1 (1992) J. Biotech., 
25, 221 — 230;Madin, K. e t . a 1 Proc.Natl.A 
cad. Sci. USA (2000) 97, 559-564) JC^o T N — tB3fc 

«C6 // 1 Sr^tfge«^fflRl&i*2 5 /i 1 (^^Lft&t-$t^T\ 2 OmM 
25 HEPES-KOH ( p'H 7 . 6) N 9 5mM»'J^, 2. 6 5mMSiv 
0.3 8 OmM^/Vv^y (t*7<* ■ h ==■ ^ **fc$iD , # 0 . 
3mM Ll7^yt2 0tl, 4mM^WW^/K 1. 2 mM AT 
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P mftffiMtiM) . 0. 2 5mM GTP (fa%MW&M) , 16mM^^7f 
y!)yi(TOItfci)> lU//i 1 RNase inhibiter (TA 
KARA|±i), 0. 5^g/l^Vrf^t^ (Rochelii), 3oJ;Tj« 
SJIR^MmRNA (QGFP) l|ig) £AtK 1 0^fi<D»^ 

5 W (20mM HEPES-KOH, pH7. 6, 9 5mMSi*!)«)^ 2. 
6 5mMi^^^i)A N 4mM^ft^V^ b^/K 1. 2 mM ATP S 
0. 2 5 mM GTP, 1 6 mM^ UT^ls V ^Bftx 0. 5mg/ml^7f 
— -£\ o. 3 8 0mM^;V^^ 2 0ll©LlT5;i (#0. 3 
mM) , 0 . 0 0 5 %N a N 3 ) tefcfr Lt©IlflT\ KJ&« 2 6 °Ct? 4 8 BtWfro 
10 fc Q S*f0E^ »T15 0, 0 0 0©^ b7/#7 6 (SPECTRU 
M LABORATORIES INC., CA, USA) £rfflWc 0 

ffllfK^Mi ^SmRNA (QGFP) fcfc N S P 6 -fxi -^-^ -ffi^J^iS^^^: 

fz.mmm&fcj&mm-?foz>?^^^^^ ? *?4)v* (tmv) (q) la 

£fe^3' T^^iS^^-^fcGFPitiA^DNA^^-tp^^^ KGF P/ 
15 p EU (WO 0 1/2 7 2 6 0 #^#) ^ftli: LT, S P 6 RNA p o 1 
yme r a s e (TOYOBOlil) £J1 V^*E^<HtV\ # & tt/c R N A & 7 a 
J—tV/Z PD7t^iffi> ^-^ J ^/VffidfvN ick Column (A 
mersham Pharmacia Biotech *±$!D «t 5 ISM ttffl 

20 S^TfIO^^^ I PO^WN 0 ^K(Z)SD S-« y^T5 K^/Ht 

O^^C (Madin,K. et a 1 . , Proc. Natl. Acad. Sci. 
USA, 9 7, 559-564 (200 0)) \ZLj(SM Uf^fe^ £ ofc„ GFPfg 
14fiT urner Designs ?±^0 TD-360 Mini-Fluor 
25 ome t e r ^V^^Si^otf )fe»&SItfc 0 iL*Lk©*feffc«: ■ 
HI 3 ^ih, 

P^!»f ) ^J;5fc > ATP #4T©Sff «t o T #fc 3 A ^K^ffim^ 
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m$ri 2mm-?ittm%Y mw^y?) <D^n<D2 3 6%^b7c D — ^ N 

< ffiT U it#f 1 2 m^\^M^(o^:^(D 3 7. 5 %^T?{STi~5 r h ^^IJo 
5 fco 

15 ±mmmm2 (2) Titbnfc^MM^^^sDs-^^y-zwi^J:^^ 

mMb(DtfaJC (En d o, Y. et a 1 ., J. Biotech., 25, 22 
1-230 (1992)) ^fBi|£bfc^?:fe&^fc 0 r©m0 4|^t. 

mnm^^Aum (a 2 6 0 nm) ^i^M^bTv^ 0 ni^kw^ftj; 5^. 

20 AT P#^T^St#li^ =t t) ^^^K^ttttS^^rfflV^Tc^fD (@4A, ■ 

T?^-T^^7) KlWu ^(D^b^tti^tL^V^OCD, ATP«TOl 

«-ci<r^^, 2B#r^j; ^^fi-^e^bfc (nnA#Ri) z^^t 
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j£-r<Dmmz. j; o -c ^ >v^ w<&&.mm*m u < {grtsst^ -mr b ^nt# 

|ilOA260nm un i t s||©tRNA^|tlT^^ 8 %$iffi<D t 
R N A(D^t»R^(D#fT^ iots ^ 3 0 ( 6 R#[W@ 

fl\ HI 3) i-§i:V^5* : ^^^S^#^#^6i, t 
RNAIi, mRNA±©»n K^^f«i-§ 6 BTt^tt^fc 
10 So V^f tl^ LTt; AT Pft t RNA^ttf-©i 5 ^^tt#lI4^SJSlC 

ATPWy), t RNA, r ^ STiS/lst RNA^3Sil(D)Kt|-e^L 

TV^<D~mft<, 7^r^tRNA«i, 5 S r RNA^>— U<D V aj? 
y-A^^/^ 0 ^®^(D^f*tll3t»^bTV^S^:<^^^^t^TV^5 (M. M 
15 irande, et a 1 . , Eur. J. Bioc-hem. 147, 281 — 2 
89 (1 9 8 5) ;K. Ogata et a 1,, J. Biochem., 110, 
103 7- 1044 (1 9 9 1)) 0 £ *L £> <Dft&&2*?L'&t>1tX £ b fc^-fZ 
£ N rr^Lfc^^fi, ^&©l^MtATP^i^oTV^§i:V^ 

20 B&Jt • ^y^^IMStt©Wli*^ATP(:©«W^$t^§^to 

25 (D mmm<D$;m$immm^(Dfim 
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(1) fclBifcLfcttffiiRlfcO. 25mM GT P £r$S#H Lfc&<D, i*WiR4 £ 
IT, itflIliC2 0iiOLl7^;i (€-0. 3mM) SrS&SR Lfc * 
fcttttj$£5 £ LT, tttttttl 1 . 2mM ATP, 0. 2 5 mM GTP, 2 

oii©Lir^;i (#o. 3mM) %muisfch(D&mM^fr 0 

5 r.^bottm^^v>T N n«U2 (i) \zmm<Djffekmm\zvxm$f%:6 

K^ttffi^O^ ( t RNA) (D^^(DP^Jh^i-SGTP^P(Z)^jm ( + 
(G T P ) ) te, ATP©^ (+ (ATP)) tmSmm-efoV , ATP t GT 
10 PKkk^Zbi&^h (D(DT^jm (+ (A A s ) ) d^^r^^^feS-ii^flJo. 

(2) ii^mo^A^E^ttffi^o^^/N^K^Stt^M^ 

±ta^»j4 (i) xnhtit^^^mmmm^, mmm2 o) 

LTGFPmRNAWi bfc^ ®^%tTV\ 
15 T^S£fC&£iPJ;£Lf' 0 ^(D^m^lU5 (B) t^lh, GTP C+(GTP)) 
fi^F^bRSih^jmir^e— SUt, ^y^I^ATP (+ (ATP)) i: (5 
^m^^-T^^. t^^ljo7c 0 L7)>U T^y^ (+ (A A s ) ) M©tR 

NA^mbP^-Lh^^^-r^©(D N ^ >'/^ o ^®^(D^tM^i^)m{*^^i:^^m 

^fett^^o7c 0 £©»b, ATP, GTP, 2 0il©7^/i© 

20 *#TTM*fLfc=i-is=¥E^ffl^^^m4#lK (tRNA).i^Sfei< OH 
5 (A) (+ (ATP, GTP, AA s ) ) , Z/s*? W^ftifem^hflh^ 

(0 5 (B) (+ (ATP,. GTP, A A s ) ) ^^j 0 fc 0 3:7c, jS*)t £ 1 2 fl#RI3 
tTo7t^<D-e^^M»® ( t RNA) (Z54£^^ttttS^tL^^o7c (S4C)i 
^Jn<D|£|t:te, tRNA©«t(j:ATP©fl GTP, T ^ / mt> Pfro 
25 TV^~££^- ^^b^^Wih^m^^^^a^^^®^ 

m^stff^J;6^^^K^^J£^i'^b^^«^ atp, gtp, 2 omit 
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ifctfefl] 1 ATP, GTP, 2 Qtti7 § ^ l^#TT#lt 5if^g)^ ' 
»J4^L^ATP, GTP, 2 0«T^y^(D*#T^^W^ct >9# 

p, 2 osist^ /m^^T^m-f-^m^ ^©-m&v^ ^ srmig-r 
mmm4 (i) ^tE#bfcitt^5 (^A^i3s^ttmM^^^^K^^ 

^t^XCDm^^^M^fc-hCO : 1. 2mM ATP, 0. 2 5 mM GTP, 
10 2 0ii©LlT?/i (#0. 3mM) £}g#T £ m^kft^fo 3 2 6 °C 

t\ 6«^;bfc9#gL7cf:£, H«!|2 (3) i:»UGFPmRNA?: 

®jiif4, atp, gtp, r ^ ym^T(Dm^^^^^^^w^-^mi(D 
ai^^fflv^5«^^^^ 0 ^«^K^K^ N ATP, gtp, 7^;ifo^y' 

^fR^tl/TV^S (Y. Shuiliang et a 1 ., J.Fermen 
25 t.Bioeng. 84, 548-552, (199 7 ) ) 0 ^ b J«»f£J|t:&r»-, 
rOATP, GTP, ^oJ;tKT^ /^O^jJP:^, ( i ) mi&m^-2 ' GT P • 
/rv'/Vt RNAHlMfr (e IF-2 - GTP - aminoacy 1-tR 
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NA) <D$Lf& ■ fc'-fctf ( i i ) 4 3 StlMMft (4 3 S p r e i n 

itiation complex) <D£.f& ■ WW^-Mm^S tm%ll<fz. 0 ±fB 
iWMT^bfc^JP:^ ATP, fcSV^fiGTP^(D#^T^*5V^TtftHtra 

5 ffl^Pf 3 4 3 SgrMMIK'a-fr^SJSS^ttGT P Sr^iri-S^. AT 

PliMi bftV^ tflSfrkftTV^o ^I^T^bTcAT P^#^T^*5ft 

WtM (Y. Shuil iang, et a 1 . , J . Ferment. Bioen 
g. 8 4, 5 4 8- 5 5 2, (1 9 9 7)) ©i©iftMofclf ia5^i^ 

»j2 (4 k *7c^»J4 (2) ^5fembfc3A^^jftttl^@W^J:«. 

•»J4 (i) idiB*cbfiti!ii^5 (^M.^m^\timz?^^?w&mz>&mtf; 

15 ^TOH^-^^Bbfc.tiO : 1 . 2 mM ATP, 0. 2 5 mM GTP, 20 
II©LlT^i (#0. 3mM) £«]) ^6f3#^, J2 6 °C h 4 °C t?S*f b 
fcm, H«ij2 (3) tRfi'LTGFPmRNA^S^Lfc^^^I^ 
SrfrV\ ^^^bl^«^b-r^^^^KS^i"J^bfci 0 £fc, _hfBJ« 

m t mwktzmzmmm 5^4 °c-e 6 b/t t> <z> t> >- b n -/umm t tx 

(•-•) i-J;b-<-C4 0 CO^tlT^J:oTt> (O-Ok 2 6°C0^ (□-□) t 

4°C1?^ 2 6 °C i: PUS t> b < (i-^^Ji^Mji^jmSr^-^S ^ t bTV^o 
25 wtbb<D^i^», ATP^(D#^T^^^^K^ttm^%^0#ra^tfb7t^tc: 
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ATP»#ftT> 4°C^*3it^5S^f^fT5 i:^f»K^^-T^ 0 i®r 

5 4t^^Tt>ATP^«f?|a^<Dgc^ N #^*H#^<D^^^m^ 

ATP (D#^TT5^ AfKltt»^lS| W3S*f L7t4i^^*5»t^ * 

tt_t|Bo^JiM-e N ( i ) A t p o#4T i ^#ST®IIt t i o t# 

10 |&(7):3A^l£^rtffi^<7}^^«^^ (IU2 

A^bfc^m)^ (i i) 4°c<Dmmz£^x^?^^?m&f&m!k<Di%:mm 

^mm~?%%^b (0 7). ^r^L-fCo ^nfe^^P^f^. ^=¥K^rtffi$r&-te 
15 mtfoffl 1 ^IB« Lfc 3 0 , OOOXg (Djg;^_h?f t LT# £>*L 3 ^ ^ ^JHS^tt 

xm^±m(D^/u^mmi^n^tL 0 b^uuE^©wi*tto^fe(Ma din, 

20 K. et a 1 . , Proc. Natl. Acad. Sci. USA (2 0 0 0), 
9 7, 559-564. 2000-23689 6 fcl&V^-Cfc; % 

25 &rf(omm.^ffott. 0 

1*1*4 00^1^30, OOOXg ^I^gt U #fetLfc±?f £: 4 m 1 #4<D 
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<&=f-m 5,0 0 0 £*T<0Mt&'£tp) Sr»HJ L|?g|l^3:y/V3iSS&#«r?TV\ 
^LfcffeV^^fl^^Hfc,, 4 0m Id OmM 

HEPES-KOH, pH7. 6tj§^U V tt&MHRIfo* 
5 (RJfcm&& 8 0 /z 1 ) fc«fcDn LfCo 

i-&fc>*>> *>e>^c*isafeM2 (i) tiato^i: ^im lt at p#^t 

■ 1 . 2 NPlW31*f LT*3 V Nfc ^ A ^K^tt fflScSrg*?* * ( G F P 

^y^RJ&ifcteioTW^fco R^SoWIKfeit^RlS^ifettlCft (Ma d i 

10 n, K. e t a 1 .., Pro c. Natl. Acad. Sci. USA, 9 7, 
559-564 (2000)) tt£oT, mSr— 8&iJfc3E LTfro fc„ KJftf^i: 
LTtts 3 OmM HEPES-KOH, pH7. 6 V 9 5mM»'!)^ v 
2. 6 5mMi|v^v'i)i ls 2. 8 5 mMv^^* W b — /K 1. 2 mM 
ATP, 0. 2 5mM G T P\ 1 6mM^l/7f V!) 0. 5 m g /m 1 

15 PVT^-ls^cl — * 0. 3 8 0mM^v^ 2 0 SS© Lf7 ^ / ft 
0. 3 mM) 1 0 0 0 u n i t s /m 1 U I/T— €PflWJ (RN a s i n) 
^temWi&ffl^fro ntfomz (4) t|Bt©GFPmRNAi:U, 60n 
/m 1 mm U 2 6 °C^^J^^tTo fc D 

^C5*§*«rBI 8 ^^-Tc Hoittl±fe!lllLfctfeV>fi^I^©*i , T»*5. 

20 ^ W?^K^J^S14f*2 6°C, 2R#BSlz: [ 14 C] - n -f * It «9 

l!l®t)ii**lfcjSfcJti*!>y 6 0 0 d pm* 1 0 0%t Lfc„ . 
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^mtVSitM itt©AT P^©#^ETl- = A^K^ttttHRSrf8W*t-5i £ I'io 
£ ^fiMl^tt GTP, 20 Si7 ^Si'<tS ^fbl£it$j|l ( t 

^^Lfc^V/^K^^^Sff^ t77T'7^^G2 5 7J ^ A (DBS^Hf^ 

nmV&ft^-M l 2 ,' 0 00-1 4, 0 0 0^fy©S4t;un^It,l:ot 

mmm-7 i^^(D^^^w^\^m^^^x^mht^^m^ 
15 magoaw • • 

^^^tc.^xn^<D^m^nh<D^^nm^t>^:xmmt th^m 
20 ^-rs^^fcofc 0 ^frib(Dm&m^feo~4: o cm&<DmB.xn5>&^&z> 

25 (1) fcfBlt bfcttffi^t 5 te N nA^EfiHilittitATP, G 
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Zb&X»%tl (IH5B) 0 ^©^i^b^ S«f}^oTWnoTO^©» 

i4 (i) \zmm^fcmmm5(Dm.m^mm^, ^K^m^xmrnm^ en \z. 

mm<Djfmz. «k «? l 2fl#f?IJ<7)»T£fT-o7t 0 i©ittlMV^»!l2. (4) 
10 i<Z?^^rl2I 9 K7jk-t 0 m 9 A(i^ ff^/&KJ£ 4 8 B#P«<^!W£ S D S 

v^-^ y y r y b yv^M^y F^M© g f p 5 D a. b, c<dv> 

- -r tt(D n y h (Dm m m &m v > t t „ mmf&m *rmw#i m * cs#f *&a ( + ) ) 

15 3S (-)) ^J:b-<T^fe^^'ii^:bTV^S^i:^^5 o **JtG F P«,ft«:2£ap£ 

o^*3ft«^fe^js*<ojgi4*a!ifeLfe#gm, mtirtm. •(□-□), ^mm (o 

20 -O) ©3A«iWIHt> lWI«(D|:b^#^tt^-^x.Sttt^Srf*#b-rv^ 

xrmmtt?>'^?'x-&mz-m^%m$rWkb lt> »^i5o, ooo^ 

by©^ h7/#T6©^DI^ 2, 000-14, 000 
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*ttili4s 0*-effilB$tLfci(#|l2 002-23141 ^Slt LT&l? ^rtt 
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5 

2. <S^©^^^^«^|B.^5t*S, #i^il 2, 000-14, 00 

io 3 . fl£^©^ 14, oo o ^Vi/ h y&iT©^ ^ 

4 . ^Itlll^IIWttl &V^t5toi£|i| 1-3 ©V^ftl^l 3®^fB«0«B 

15 

5 . «fiitH»s =t A^JEE3fttfctJi0rT?fc 6 £ £ £r#tt i: i~2>mik<Dlfim l ~ 4 <D 

7. i&ft^<D?>-^?w&mmmmK w^in, ooo~i4, oo 

25 

8 . ifeSH^o^ K^ia^FWflta^^Jt 14, ooo h y^T©^y 
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9 . «M&#] mm& = a dfj^tt ttuK-c *> s ^ i! t -r z> m-&<D mm 6 ~ 8 <o 

10 |B*0^fe 0 

12. ^y/^IMPlt1I©#i^> aiK«M§rl^<»^^^«^ 
\z&m<0&ft*'£t*?&mtp'ZftK>frZ> - 4: ^r#lti:i-6f»^©tSffl 6-11W 
Tfta* 1 ^^IB«fc©^„ 

15 

25 16. < k fcffjfcOflfiffl 1 ~ 5 N *3 XXfi 1 4 ©Vvfftfl* 1 JS^fES^»tt 
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